Qualitative and quantitative differences in protein synthesis comparing fetal lamb ductus arteriosus endothelium and smooth muscle with cells from adjacent vascular sites.
During late gestation, intimal cushions form in the ductus arteriosus (DA) and these cause the vessel to close when it constricts in the postnatal period. The formation of intimal cushions suggests highly specialized functions of DA endothelial and smooth muscle cells. To investigate these properties, we established, from fetal lambs on Day 138 of a 148-day term gestation, primary cell cultures of DA endothelium and smooth muscle and compared them to cells derived from the adjacent pulmonary artery and aorta. Purity of the endothelial cell cultures from each vascular site was assessed by the contact inhibited "cobblestone" monolayer phenotype, by positive immunofluorescence for factor VIII and by angiotensin converting enzyme activity. Purity of smooth muscle cell cultures at each vascular site was assessed by the "hills and valleys" phenotype and by positive immunofluorescence with a smooth muscle actin specific monoclonal antibody. Endothelial and smooth muscle cells had different growth curves, ultrastructural features, and protein profiles on single and two-dimensional SDS-polyacrylamide gel electrophoresis (PAGE), but vascular sites were similar. To further determine whether differences related to DA origin were indeed present, endothelial and smooth muscle cells from all three vascular sites were incubated with the radiolabeled amino acids [14C]leucine, [14C]proline, and [14C]valine and the proteins in both the cells and the conditioned medium were analyzed by autoradiography after SDS-PAGE. A dense band corresponding to a 42-kDa protein was observed in valine-labeled DA endothelial cells and conditioned medium and a 52-kDa protein was observed in the conditioned medium of leucine-labeled DA smooth muscle cells only. Further isolation and characterization of these endothelial and smooth muscle proteins will be necessary to determine whether they are related to the mechanism of intimal cushion formation in the late gestation DA or are present abnormally in association with the intimal proliferation observed in pulmonary and systemic vascular disease.